Purification and regulation of mevalonate kinase from rat liver.
Mevalonate kinase may play a key role in regulating cholesterol biosynthesis because its activity may be regulated via feedback inhibition by intermediates in the cholesterol biosynthetic pathway. To study the regulation of mevalonate kinase, the enzyme was purified to homogeneity from rat liver, and monospecific antibody against mevalonate kinase was prepared. The purified mevalonate kinase had a dimeric structure composed of identical subunits, and the Mr of the enzyme determined by gel chromatography was 86,000. Based on sodium dodecyl sulfate-polyacrylamide gel electrophoresis, the subunit Mr was 39,900. The pI for mevalonate kinate was 6.2. The levels of mevalonate kinase protein and enzyme activity were determined in the livers of rats treated with either cholesterol-lowering agents (cholestyramine, pravastatin, and lovastatin) or with dietary modifications. Diets containing cholestyramine alone or cholestyramine and either pravastatin or lovastatin increased mevalonate kinase activity 3-6-fold. Mevalonate kinase activity decreased approximately 50% in rats treated with diets containing either 5% cholesterol or 5% cholesterol and 0.5% cholic acid. Fasting did not significantly change mevalonate kinase activity. The amount of mevalonate kinase protein in the liver was quantitated using immunoblots, and the changes in the levels of kinase activity induced by either drug treatment or by cholesterol feeding were correlated with similar changes in the levels of mevalonate kinase protein. Therefore, under these experimental conditions, mevalonate kinase activity in the liver was regulated principally by changes in the rates of enzyme synthesis and degradation.